The authors report a case of ongoing retroperitoneal hemorrhage from a ruptured abdominal aortic aneurysm (AAA) following treatment by endovascular abdominal aortic aneurysm repair (EVAR). Unusually, the continued hemorrhage was secondary to a lumbar type II endoleak. This was successfully embolized with onyx. Only one other similar case has been reported.
Introduction
The overall mortality rate for ruptured abdominal aortic aneurysm (AAA) is high, in excess of 80%, and it remains one of the most common vascular emergencies. [1] [2] [3] The perioperative mortality for emergency open surgical AAA repair also remains high, at more than 40%. 2, 3 The recent IMPROVE (Immediate Management of the Patient with Ruptured Aneurysm: Open Versus Endovascular Repair) trial demonstrated similar perioperative mortality for endovascular abdominal aortic aneurysm repair (EVAR) compared with open surgical repair of ruptured AAA. 2 This trial also reported that EVAR is cost-effective, facilitated patient discharge, and improved health-related quality of life compared with open surgery for rupture. 3 Consequently, EVAR has become the preferred treatment option for anatomically suitable ruptured AAA in many institutions.
However, EVAR has potential complications, of which type II endoleak is the most common. Type II endoleak occurs when retrograde blood flow from aortic branches leads to continued perfusion of the AAA sac. 4 Type II endoleaks occur in 10 to 44% of EVARs and do not usually cause sac expansion. Type II endoleaks are not always benign. Over the long term, they can produce increased aneurysm sac size and subsequent AAA rupture. [4] [5] [6] Although the authors have observed type II endoleaks after rupture EVAR, they have until now been without acute complication. The authors describe an unusual case of early recurrent retroperitoneal hemorrhage secondary to a lumbar type II endoleak post rupture EVAR.
Case Report
A 71-year-old man was admitted to the emergency department with acute abdominal pain radiating to the left side and back. His blood pressure was 137/74 mm Hg, heart rate 82 beats/min, and hemoglobin of 11.5 g/dL. Urgent computed tomography angiography (CTA) demonstrated a ruptured 93 mm diameter infrarenal AAA, with active contrast extravasation from a 16-mm defect in the left posterolateral wall of the AAA and a large retroperitoneal hematoma (►Fig. 1). The aneurysm was anatomically suitable for EVAR, with a neck diameter of 25 mm, length of 19 mm, and no significant angulation. Common iliac artery diameters on the left of 19 mm, right of 15 mm, and suitable length iliac landing zones were noted.
An emergency EVAR was performed under general anesthetic, using a bifurcated Endurant II graft (Medtronic). The graft juxtaposed the renal arteries superiorly and the origins of the internal iliac arteries inferiorly. A completion intraoperative angiogram showed good positioning of the graft, exclusion of the aneurysm sac, and no evidence of significant endoleak (►Fig. 2). The procedure lasted 90 minutes, during which the patient required 3 units of red blood cells, 2 units of fresh frozen plasma, and inotropic support (metaraminol).
Post EVAR, the patient was monitored in intensive care and initially showed signs of improvement. However, over the course of the next 2 days, he had recurring abdominal pain, abdominal distension, a drop of hemoglobin to 6.8 g/ dL, and became cardiovascularly compromised. A repeat CTA showed an increased size of the retroperitoneal hematoma secondary to a lumbar type II endoleak in continuity with a tract of contrast extending through the original aneurysm wall defect (►Fig. 3). The scan confirmed good position of the EVAR stent graft and no type I or III endoleak.
The patient was transferred immediately to Interventional Radiology for further angiography. An 8F sheath (Cordis) was inserted on the right for access to the right iliolumbar artery and a 14F sheath (Medtronic) on the left should balloon occlusion of the aorta be required for emergency blood pressure control. Aortography showed no type I or III endoleaks. Selective angiography of the right iliolumbar artery was performed using a 4F Sim 1 (Cordis) catheter and Progreat microcatheter (Terumo). This confirmed a lumbar type II endoleak in continuity with extravasation of contrast outside the AAA sac. Cannulation of the endoleak via the right iliolumbar artery failed due to the small caliber and tortuous path of the right iliolumbar artery.
The endoleak nidus was reached via a left-sided transiliac paraendograft approach (►Fig. 4). A 4F Berenstein catheter (Cordis) and stiff hydrophilic guidewire (Boston Scientific) were passed between the left iliac graft and adjacent vessel wall. A Progreat microcatheter (Terumo) was then advanced into the endoleak nidus within the aneurysm sac. The nidus and its associated feeding lumbar arteries were successfully embolized with 4.3 mL Onyx (eV3 Neurovascular) (►Fig. 5). Once embolization took place, the patient immediately stabilized and no longer required inotropic support. Completion angiography demonstrated no further endoleaks. The patient was transferred to intensive care and had an uneventful recovery, being moved to the vascular ward 2 days later and then discharged home 8 days later.
Follow-up CTA at 1 and 6 months post-EVAR showed reduction in size of the aneurysm sac to 89 mm and 75 mm, respectively. The type II endoleak and feeding lumbar arteries remained occluded. There was also significant reduction in the size of the retroperitoneal hematoma at 1 month and near-complete resolution at 6 months.
Discussion
The aim of EVAR in the acute rupture setting is to exclude the aneurysm sac and control blood loss. Endoleak is the persistent perfusion of the aneurysm sac post EVAR, 7 with a reported incidence varying from 15 to 52%, that can lead to sac pressurization, with continued rupture risk. 5, 6 The most common endoleaks post EVAR are type II, occurring in 10 to 44% of patients. [4] [5] [6] 8, 9 Type II endoleaks can be classified as transient or persistent, lasting less or more than 6 months respectively. 9 Early and late type II endoleaks occur within 30 days or over 1 year post EVAR, respectively. 4 Lumbar and inferior mesenteric arteries are most frequently involved. Type II endoleaks form a nidus akin to a vascular lake within the sac thrombus, with the nidus having similar properties to a vascular malformation. Uncomplicated persistent type II endoleaks are frequently treated conservatively with follow up imaging. Persistent type II endoleaks that are symptomatic or demonstrate sac size increases of greater than 5 mm generally undergo secondary intervention. Embolization of both the nidus and the feeding artery is desirable to reduce endoleak recurrence, 8, 9 and this is theoretically best achieved with liquid embolic agents. 9 The preferred method of management for this in our institution is transarterial embolization of both the nidus and the feeding vessels with Onyx. In this case, a transiliac paraendograft approach was easily performed, presumably because the EVAR had only been performed 2 days previously.
Early type II endoleak post rupture EVAR with persisting blood loss and increasing retroperitoneal hematoma is a rare phenomenon, having been reported once before in the literature. 10 The authors have never previously encountered this complication despite often observing uncomplicated early type II endoleaks in the rupture EVAR setting. In the previously described case report, the vessel feeding the endoleak was treated by coil embolization. In this patient, angiography on completion of the EVAR was unremarkable and showed no evidence of endoleak. However, there was continued hemorrhage, retroperitoneal hematoma growth, and cardiovascular compromise. This was shown to be due to type II endoleak with active contrast extravasation from the original aneurysm wall defect. This necessitated urgent treatment of the endoleak. There was successful embolization of the endoleak with onyx, with almost immediate cessation of required inotropic support.
Conclusion
Although frequently benign, early type II endoleak post rupture EVAR may rarely cause continued aneurysm leak and should be considered as a potential etiology of ongoing aneurysm hemorrhage. The authors successfully managed such a case with onyx embolization.
